Molecules and signaling pathways involved in the expression of OC-STAMP during osteoclastogenesis.
The receptor activator of nuclear factor-κB ligand (RANKL) is a key factor in regulating osteoclastogenesis and in maintaining the survival of mature osteoclasts. We screened differentially expressed genes in RAW264.7 cells in response to RANKL and found osteoclast stimulatory transmembrane protein (OC-STAMP) as one of the RANKL-induced genes of interest. Recently, OC-STAMP has been identified as the RANKL-induced protein that promotes osteoclast differentiation, but the mechanism that regulates its expression is not understood. Therefore, the tissue distribution of OC-STAMP and the signaling pathways that regulate its expression were studied here. Similar to osteoclasts, OC-STAMP was expressed in most tissues, suggesting its involvement in the function of other tissues. Interestingly, OC-STAMP was downregulated by 17β-estradiol at high concentrations, suggesting the potential relationship between OC-STAMP and estrogen. Importantly, the knockdown of OC-STAMP at the transcript level resulted in the inhibition of multinucleated osteoclast formation and the decreased expression of genes including transcription factor (such as c-Jun), receptors (such as RANK and c-Fms), a signaling molecule (such as TRAF6), and a cell fusion-related molecule (such as meltrin-α), suggesting that the osteoclast differentiation needs the coordinated expression of OC-STAMP with several molecules required for transcription, signaling transduction, and cell fusion. Additionally, the treatment of its specific antibody inhibited the formation and bone resorptive activity of mature osteoclasts, suggesting its involvement in the function of mature osteoclasts. Furthermore, studies with pharmacological inhibitors suggested PKCβ or Akt might be the major signaling molecules to regulate the expression of OC-STAMP during osteoclastogenesis.